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Abstract

Aim: Lung cancer is one of the leading causes of death in both men and women in the world among cancer deaths. Fiberoptic
bronchoscopy (FOB) is one of the diagnostic procedures used in diagnosis, staging and treatment of lung cancer. In this study
we investigated the localization and subtypes of lung cancer observed with FOB and analyze the distribution of cancer in the
tracheobronchial tree.

Material and Methods: The records of a bronchoscopy unit were retrospectively reviewed during the period of January 1, 2004
and January 1, 2010. Localization of lung cancer observed with FOB, histopathologic types of cancer and characteristics of
patients were analyzed.

Results: Total FOB record was 1372 and 172 cases were diagnosed with lung cancer (27 female and 145 male) with endobronchial
mass. Ninety eight cases had cancer in right lung while 72 cases in the left lung, 1 case in the main carina and 1 case in the
lower trachea. One hundred twenty one cases were diagnosed with non-small cell lung cancer (NSCLC) and 41 cases with small
cell lung cancer (SCLC). Metastasis was observed in 11 cases. There was a significant difference between right and left lung
in terms of localization. The distribution of lung cancer was dominant at upper lobe bronchi. The distribution of cancer types
were significantly different between men and women. The most common type was an epidermoid carcinoma (477%), followed
by SCLC (23.8%). The most common NSCLC type was epidermoid carcinoma in men whereas adenocarcinoma in women. SCLC
distribution was similar in both men and women (234% in men and 25.9% in women). There was no association between lung
cancer types and distribution of cancer at right or left lung side.

Discussion: The distribution of lung cancer was dominant at upper lobe bronchi. The distribution of lung cancer types were
significantly different between men and women. The most common NSCLC type was epidermoid carcinoma in men whereas
adenocarcinoma in women. SCLC distribution was similar in both men and women.
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Introduction

Lung cancer is one of the leading causes of death in both men and
women in the world among cancer deaths [1]. Fiberoptic bronchoscopy
(FOBJ is one of the diagnostic procedures used in diagnosis, staging
and treatment of lung cancer. It was developed in the late 1960s by
lkeda and has become the mainstay investigation in the evaluation
of patients suspected of lung cancer [2]. FOB is considered a basic
tool for the visualization and biopsy of the tracheobronchial tree and
provides tissue to determine the histologic type of tumor. Bronchial
washings, bronchoalveolar lavage, brushings, and biopsy are diagnostic
procedures which may be done with FOB.

Localization of tumor tissue by FOB is important for sampling for pa-
thology and also staging of lung cancer. There is limited data about the
distribution of lung cancer and FOB through bronchial tree in literature.
In this study we investigated the localization and subtypes of lung can-
cer observed with FOB performed at a bronchoscopy unit of a teaching
and research hospital.

Material and Methods

The records of a bronchoscopy unit at a teaching and research hospi-
tal were retrospectively reviewed during the period of January 1, 2004
and January 1, 2010. FOB records were evaluated by two pulmonologists.
Patients diagnosed with lung cancer were included to the study. Lo-
calization of cancer observed with FOB, histopathologic types of can-
cer and characteristics of patients were analyzed. Statistical analyses
were performed using the SPSS for Windows software version 15 (SPSS,
Inc., Chicago, IL). The proportions of patients with lung cancer were
presented by gender, lung side (right or left lung side), localization of
lung cancer through tracheobronchial tree and histology of lung can-
cer were presented by using cross tabulations. The Chi-square test of
Fisher's exact test (when chi-square test assumptions do not hold due
to low expected cell counts), where appropriate, was used to compare
these proportions in different groups. A double-sided p value <0.05 was
considered statistically significant for all results.

Results

The total number of FOB record was 1372 during the study period. The
FOB was not able to be completed in 66 cases due to complications
during the procedure and 27 cases cancelled their consent form before
FOB. One thousand two hundred seventy nine cases were included to
the study. Patient records were investigated and 172 cases diagnosed
with lung cancer (27 female and 145 male) who had endobronchially
observed lung cancer with FOB were analyzed. Ninety eight cases had
lung cancer in right lung and 72 cases in the left lung, 1 case had in the
main carina and 1 case had in the lower trachea. One hundred twenty
one cases were diagnosed with non-small cell lung cancer (NSCLC) and
41 cases with small cell lung cancer (SCLC). Metastasis was observed in
11 cases. One hundred fifty eight cases were diagnosed by endobron-
chial forceps biopsy, 6 with trucut biopsy, 7 cases with transthoracic
fine needle aspiration biopsy, 1 with open lung biopsy. Thirty eight cases
died during the study period.

One hundred forty five cases (84.3%) were male and 27 cases (15.7%)
were female. The mean age was 64.05+10.84 (min: 20-83). Lung cancer
was observed at right lung in 98 cases (57%) and at left lung in 72 cases
(41.9%) with FOB. The localization of cancer was defined as main bron-
chus, upper lobe bronchus, lower lobe bronchus, intermediate bron-
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chus, lingular segmental bronchus and middle lobe bronchus. One case
with main carina and one case with lower tracheal localization were
excluded from the analysis. The distribution of 170 cases according to
bronchus localization to right and left lung side is presented in Table 1.
There was a significant difference between right and left lung in terms
of localization (p<0.05).

Lung cancer cases observed with FOB were grouped as NSCLC, SCLC
and metastasis. The schematic distribution of lung cancer types ob-
served with FOB is presented in Figure 1.

No significant assaciation was observed in the right and left lung in
terms of lung cancer groups defined as NSCLC, SCLC and metastasis
(p >0.05). The distribution (frequency) of histologic types to right and
left lung side is presented in Table 2.

The distribution of lung cancer was dominant at upper lobe bronchi
than other localizations between right and left lung (Table 3). Upper
lobe localization was statistically significant between both lungs ob-
served with FOB (p<0.05).

Table 1. The distribution of bronchial localization of lung cancer to right and left lung
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Figure 1. The schematic distribution of lung cancer types observed with FOB.
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The distribution of cancer types were significantly different between
men and women (p<0.05). The most common type was an epidermoid
carcinoma (47.7%), followed by SCLC (23.8%). The most common NSCLC
type was epidermoid carcinoma in men whereas adenocarcinoma in
women. SCLC distribution was similar in both men and women (234%
in men and 25.9% in women). The distribution of histologic cell types to
sex is presented in Table 4.

Table 2. The distribution (frequency) of histologic types to right and left lung side.

NSCLC N (%) ScLC Metastasis Total
Right lung 72 (595) 22(537) 4(50) 98 (576)
Left lung 49 (405) 19 (46.3) 4(50) 72 (624)

Total 21 il 8 170

Table 3. The distribution of lung cancer in different lobes between right and left lung.

Upper lobes N (%) Other lobes Total

Right lung 41(482) 57 (671) 98 (576)
Left lung 44 (51.8) 28(329) 72 (424)
Total 85 85 170
Table 4. The distribution (frequency) of histologic types to sex.

Male N (%) Female Total
Adenocarcinoma 13(9) 8 (29.6) 21(12.2)
Epidermoid carcinoma 75 (517) 7(25.9) 82 (477)
Small cell lung cancer 34 (234) 7(259) £41(23.8)
Undifferentiated (NOS)* 15(10.3) 2 (74) 17(9.9)
Metastasis 8(5.5) 3(m) 1(64)
Total 145 (100) 27 (100) 172 (100)

*undifferentiated non-small cell carcinomas [NSCLC-not otherwise specified (NOS)]

Table 5. The distribution of histologic cell types to right lung side
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Adenocarcinoma 2(10) 8(195) 2 (143) 0(0) 3 (13 15(153)
Epidermoid carcinoma 12 (60) 18 (43.9) 5(35.7) 5 (50) 5 (459) 45 (45.9)
Small cell lung cancer 3(15) 0(244)  4(286) 3000 2 (24)  22(225)
Undifferentiated (NOS)* 1(5) 5(12.2) 3(214) 1(10) 1M2) nm2)
Metastasis 2(10) 0(0) 0(0) 1(10) 2 (51) 5(51)

Total 20 (100) 4 (100) 14 (100) 10 (100) 13 (100) 98 (100)

*undifferentiated non-small cell carcinomas [NSCLC-not otherwise specified (NOS)]

Table 6. The distribution of histologic cell types to left lung side.
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Adenocarcinoma 1(83)  3(68) 107 1(333) 6(8.3)
Epidermoid carcinoma 6(50)  24(545) 4(308)  1(333)  35(48.6)
Small cell lung cancer 4(333) M55 3(231) 1(33.3) 19 (264)
Undifferentiated (NOS)* 1(8.3) 3(6.8) 2 (154) 0(0) 6(8.3)
Metastasis 0(0) 3(68)  3(231) 0(0) 6(83)
Total 12(100) 44 (100) 13 (100) 3 (100) 72 (100)

“undifferentiated non-small cell carcinomas [NSCLC-not otherwise specified (NOS)]
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There was no assaciation between lung cancer types and distribution
of cancer at right or left lung side (p>0.05). The distribution of histologic
cell types to right and left lung are presented in Table 5 and Table 6.

Discussion

FOB is one of the diagnostic procedures used in diagnosis, staging and
treatment of lung cancer. The total number of FOB record was 1372. We
analyzed the results of 172 lung cancer cases observed with FOB. Sex,
type and localization characteristics of lung cancer cases with FOB is
discussed with similar published data in this area.

Sex and type

One hundred twenty one cases were diagnosed with NSCLC and 41 cas-
es with SCLC in this study. The rate of NSCLC to SCLC was 3:1 which was
observed in FOB. One hundred forty five cases (84.3%) were male and 27
cases (15.7%) were female. Lung cancer was observed 54 times higher
in men than women with FOB.

The distribution of cancer types were significantly different between
men and women (p<0.05). The most common type was an epidermoid
carcinoma (47.7%), followed by SCLC. The most common NSCLC type was
epidermoid carcinoma in men whereas adenocarcinoma in women.
SCLC distribution was similar in both men and women (234% in men
and 25.9% in women).

In this study we also investigated the association between lung cancer
histology and distrubition of cancer in the tracheobronchial tree but no
association was observed between lung cancer types and distribution
of cancer at right or left lung side (p>0.05).

Thakur A, et al. [3] reported result of a five-year study involving 4983
patients (3314 male and 1669 female) who underwent routine bron-
choscopy. The male to female ratio for pathologically confirmed lung
cancer cases was 1148:337 (34:1). In our study the rate was 5:1. The dis-
tribution of cancer types were significantly different between men and
women (p<0.05). In the study by Thakur A, et al. [3] 680 patients had
epidermoid carcinoma (45.79%), 371 had adenocarcinoma (24.98%), 432
had SCLC (29.09%), and two had adenosquamous carcinoma (014%). In
our study 82 patients had (477%) epidermoid carcinoma, 41 had SCLC
(23.8%), 21 had adenocarcinoma (12.2%), 17 had NSCLC-NOS (9.9%) and
11 had metastasis (64%). Our results for cancer type for the leading
type as epidermoid and SCLC was similar to the study by Thakur A et
al. The detection rate for epidermoid carcinoma in males (54.61%) was
significantly higher than that in females (15.73%). The incidence of ade-
nocarcinoma and SCLC was higher in females (49.85% and 3442%) than
in males (13.67% and 21.28%). Moreover, the incidence of epidermoid
carcinoma was 54.61% in male and 15.73% in females; a possible ex-
planation to this tendency can be the higher prevalence of smoking
among male subjects in China.

Kontakiotis T, et al. [4] reported the changing epidemiology of lung can-
cer in Northern Greece between 1986 and 2005. Nine thousand nine
hundred eighty one patients with specimens positive for lung cancer
were investigated. The predominant histological type was epidermoid
carcinoma in males (4203 cases, 45.7%) and adenocarcinoma (418 cas-
es, 52.6%) in females. Increase at the number of lung cancer cases has
been mentioned in the last decade. According to the study, epidermois
carcinoma was decreasing in men and increasing in women while ad-
enocarcinoma was increasing in men and decreasing in women. No
change was reported in SCLC cases.

In a study by Khayat G, et al. [5] a total of 386 lung cancer cases includ-
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ing 875% males and 12.5% females were reported. Epidermoid carci-
noma was the most frequent histologic type (37.3%) and predominant
in men while adenocarcinoma was more frequent in women (50% v/s
29.9%). In this study male gender were reported higher than women
and similar to our results epidermoid carcinoma was higher in men
while adenocarcinoma was higher in women.

de Perrot M, et al. [6] reported 1037 NSCLC cases who underwent sur-
gery with epidermoid carcinoma predominated in men (65%), and ad-
enocarcinoma predominated in women (54%). The predominant type
reported in this study was similar to our results.

Huang SQ [7] reported 560 cases of lung cancer who were detected
from 1100 cases examined by FOB. In this study half of cases were diag-
nosed with cancer by FOB. In our study 134% of cases had endobronchi-
al lung mass diagnosed with cancer. FOB indication isnot only limited to
cancer cases in our bronchoscopy unit and lung cancer may not be ob-
served when the mass isnot located in central airways or do not invade
the airways. In the study by Huang SQ [7] the percentage of cases with
epidermoid carcinoma was 71.9%. FOB gave a positive detection rate of
89.8%, and in 511% of cases, it was able to see the tumor or the tumor
with necrosis. Epidermoid carcinoma case in this study was reported
higher than our results (71.9% vs 477%).

Devkota KC, et al. [8] reported retrospective analysis of 231 consecutive
bronchoscopies. The commonest bronchoscopic finding was endo-
bronchial growth (47.8%). Histopathological examination revealed ma-
lignancy in 53.8% of the patients, of which SCLC was 22.8% and NSCLC
712%.The SCLC and NSCLC rates in this study were similar to our results
(22.8% , 712% vs. 28.8% vs. 71.2%).

In a study by de Jong WK, et al. [9] reporting 134,894 tumours originating
from the trachea, bronchus and lung recorded in the Netherlands Can-
cer Registry between 1989 and 2003 they found that the age-adjusted
incidence of SCLC and epidermoid carcionoma decreased in men , ad-
enocarcinoma remained stable and large cell carcionoma increased. In
women the incidence of all subgroups increased. They conclude that
the incidence of smaking-related tumours decreased in men especially
SCLC and epidermoid carcionoma and increased in women at all sub-
groups.

Santos-Martinez MJ, et al. [10] reported the cases of patients diagnosed
with lung cancer from 1998 through 2002 compared with data pub-
lished for the period from 1978 through 1981 including 678 patients (89%
men, mean age 67 years). The most common histological types were
epidermoid carcinoma (33%) and adenocarcinoma (30%). Epidermoid
carcinoma was observed 36% in men and adenocarcinoma was ob-
served 56% in women (56%). Male sex and smoking were associated
with epidermoid carcinoma and female sex is associated with ade-
nocarcinoma. Smoking habits as a possible relation was mentioned
in epidemiological and histological patterns of lung cancer. We have
found similar results of this study in terms of sex and histologic type
distribution.

Wahbah M, et al. [11] reported the clinical and histopathologic data of
4,439 patients with lung carcinoma between 1980 and 2003. Adenocar-
cinoma was found to be the most frequent histologic type in men and
women (36.8% and 46.5%, respectively), followed by epidermoid carci-
noma (31.6% and 254%, respectively). The incidence of large cell carci-
noma in men and women was 18.0% and 9.9%, respectively while the
incidence of SCLC in men and women was 13.7% and 18.3%, respectively.
In this study adenocarcinoma was reported the most frequent type
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for both sex. In our study epidermoid carcinoma was higher in men.
This may be due to higher smoking habit in men than women in Turkey.
Okutan 0, et al. [12] reported that 11.2% (44 cases) of 393 primary lung
cancer cases between 1993 and 1997 were female and the cell type dis-
tribution rates were as follows; adenocarcinoma 454%, epidermoid car-
cinoma 29.5%, SCLC 20.5% and large cell cancer 4.6%. Adenocarcinoma
was the most frequent type in women which is similar to our results.
Karlikaya C, et al. [13]. reported 567 lung cancer patients with the
mean age of 61 +/- 10 years (30-86 years). Four hundred ninety seven
(954%) patients were male (male/female ratio= 20.7). Adenocarcinoma
was present in seven of the 24 (29.2%) of the females and prevalence
of adenocarcinoma was more than 2.5 times higher in females than
males which was statistically significant. Epidermoid carcinoma was
more common in males. Histopathological type did not vary with age
in females, but SCLC was more prevalent in males under the age of 45
(44.7% under 45 years old vs. 291% over 45 years old). The dominant his-
tologic type results were similar to our study. Only 4.5% of cases report-
ed in this study were women so this may efect the result of this study.
Martinez Moragon E, et al. [14] reported a retrospective analysis of 1,801
patients with primary pulmonary neoplasm diagnosed by FOB between
1977 and 1992. Epidermoid carcinoma was observed in 39% of cases.
Epidermoid carcinoma rate was 47.7% in our study which is higher than
this study.

In our study the distribution of cancer types were significantly different
between men and women (p<0.05). The most common type was an epi-
dermoid carcinoma (477%), followed by SCLC. The most common NSCLC
type was epidermoid carcinoma in men whereas adenocarcinoma in
women. SCLC distribution was similar in both men and women (234%
in men and 25.9% in women). Histologic type and sex distribution rates
were similar to most of the published data. Differences may be due to
study population and smoking habit between countries.

Localization

Ninety eight cases had mass in right lung, 72 cases in the left lung, 1
case had in the main carina and 1 case had in the lower trachea in this
study. The distrubition rate of lung cancer in the right lung was higher
than left lung (576% vs. 424%). Forty one of 98 cases (41.8%) with lung
cancer in the right lung had upper lobe localization while 44 of 72 (611%)
cases with lung cancer in the left lung had upper lobe localization. Up-
per lobe distribution rate was also higher for whole lung distrubution
(85 of 170 cases, 50%). Twenty of 98 cases (204%) in the right lung had
main bronchus localization of lung cancer while 12 of 72 (16.7%) cases in
the left lung had upper lobe localization of lung cancer. Main bronchus
distribution rate for whole lung was 18.8%. Fourteen of 98 cases (14.3%)
in the right lung had lower lobe localization of lung cancer while 13 of 72
(18%) cases in the left lung had upper lobe localization of lung cancer.
Lower lobe distribution rate was 15.9%. In this study we observed that
the distribution of lung cancer was dominant at upper lobe bronchi
than other localizations between right and left lung. Upper lobe local-
ization was also statistically significant between both lungs observed
with FOB (p<0.05).

In a study by Thakur A, et al. [3] the right lung showed a higher involve-
ment (579 males and 187 females) than the left lung (502 males and
134 females). The upper lobe was the more frequent site of lesion (522
males, 134 females) than the lower lobe (250 males, 83 females). The
right upper lobe lesion (21.52%) was more common than the left up-
per lobe lesion (20.57%); 22.5% of female patients showed involvement
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of the right upper branch. Male patients with epidermoid carcinoma
showed upper lobe involvement, while the left main bronchus was most
commonly involved in female patients. Adenocarcinoma was the most
frequent lesion of the upper lobe. The right and left upper lobes were
frequently involved in male patients diagnosed with SCLC, whereas fe-
male patients mostly presented with right upper, middle and left up-
per lobe lesions for SCLC. Involvement of the trachea and carina was
seen in 15 patients, of which nine cases were of epidermoid carcinoma.
Mixed tumor types were seen in 68 patients and involved bilateral lung
fields. Right lung dominance for lung cancer was mentioned in this
study but statistically insignificant as in our study. Upper lobe distribu-
tion of lung cancer was significantly higher than other lobes which we
report the similar result. The data about histology type and localization
given in this study isnot statistically evaluated only percentages are
reported. In our study, we also observed upper lobe localization was
significantly higher than other localizations. We couldnot observed any
statistically significant relation between histology and localization be-
tween right and left lung.

Celikoglu S, et al. [15] reported the incidence of the localization within
the bronchi related to the cell types which was investigated with FOB
in 355 cases of lung carcinoma. Epidermoid carcinoma was found more
frequently in the two upper lobes, while SCLC showed predilection for
the main bronchus on the right side, and the upper lobe in the left.
The difference between the upper, lower lobes and main bronchi for
adenocarcinoma was insignificant. It was also observed that large cell
carcinomas were situated more often in the right upper lobe. Lung
cancer types other than adenocarcinoma were located mainly in the
upper lobes, and much less frequently in the lower lobes. Authors of
this study conclude that the predilection of localization of epidermoid
and SCLC in the upper lobes have suggested a possible relationship
to tobacco smaoke inhalation as these regions have been shown to be
more affected by the smoke.

Byers TE, et al. [16] reported data from 24798 cases of primary neo-
plasm of the lung registered by the Surveillance, Epidemiology, and
End Results Program between 1973 and 1977. They examined for the
demographic determinants of lobe of origin. Lung cancer occurred
predominantly in the upper lobes in both sexes at all ages. This pattern
was observed for epidermoid carcinoma and SCLC as well as adeno-
carcinoma.

Sen E et al. [17] reported 109 female patients with lung cancer. The
most common site of tumoral lesion in bronchoscopy were right upper
lobe (16.5%). In the study group

histopathological diagnosis were as follows; adenocarcinoma (44.9%),
SCLC (19.3%), epidermoid carcinoma (101%), NSCLC-NOS (22.0%), car-
sinoid tumors (2.8%). Adenocarcinoma was significantly higher in
non-smokers than smokers (44.9% vs 177%). In our study adenocar-
cinoma was (29.6%), SCLC (25.9%), epidermoid carcinoma (25.9%) and
NSCLC-NOS (74%). Sen E et al reported higher NSCLC-NQS rates than
our study (22.0% vs. 74%) but in female gender they observed adeno-
carcinoma and SCLC cases more frequent than other types except epi-
dermoid carcinoma as we reported in this study. In our study we had 27
female cases and we didnot perform statsistical analyzes for gender
and localization of lung cancer in different histologic types.

Li M, et al. [18] reported the bronchoscopy data of 729 female lung
cancer patients enrolled between 1994 and 2007. The most common
histopathology was adenocarcinoma (42.8%), followed by epidermoid
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carcinoma (23.9%) and SCLC (19.2%), and all of them increased in the
past few years. The female lung cancers were observed more in the
right lung, and the upper lobes.

Pfitzer P et al. [19] reported 275 cases treated for bronchial carcinoma.
Localization by X-ray proved a central tumor in 1% and tumors in the
different lobes in 89% of the cases. Tumors were more frequent in the
upper lobes (54%) than in the lower lobes (30%), and more frequent
in the right lung (58%) than in the left (42%). This study reported the
localization by X-ray and may not reflect FOB findings. Similar to our
results Pfitzer P et al reported upper lobe and right lung predominance
of lung cancer.

Limitations

This study was a retrospective analysis of FOB cases diagnosed with
cancer. Lesions which were not observed with FOB but had diagnosis
of lung cancer were not studied.

Conclusion

In this study localization of lung cancer observed with FOB, histopatho-
logic types of cancer and characteristics of patients were investigated.
The distribution of lung cancer was dominant at upper lobe bronchi.
The distribution of lung cancer types were significantly different be-
tween men and women. The most common type was an epidermoid
carcinoma, followed by SCLC. The most common NSCLC type was epi-
dermoid carcinoma in men whereas adenocarcinoma in women. SCLC
distribution was similar in bath men and women. There was no asso-
ciation between lung cancer types and distribution of cancer at right
or left lung side. We suggest a study with large series of lung cancer
patients which analyzes cases retrospectively for imaging techniques
as X-ray, CT, PET and diagnostic procedures as FOB and histopathologic
examination. The relation of localization of lung cancer for different
sexes, characteristics and risk factors of patients with FOB results can
be identified. The question for why and where some lung cancer types
can be idendified with bronchoscopy is still unanswered.
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